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Quantitative neurohistochemical study of adrenergic ele-
ments of the myocardium and the adrenal medulla in
victims of sudden death revealed an unequal and focal
depletion of catecholamines attributable to prior patho-
logic processes in the myocardium. The greatest changes
in cardiac innervation were found in cases of acute myo-
cardial infarction and alcoholic cardiomyopathy, and the
adrenergic plexuses were better preserved in cases of
coronary heart disease without focal myocardial changes.
Ultrastructural study of cardiac innervation in pa-
tients who died suddenly showed more pronounced
changes in the nerve plexuses of the sinus node than in
the perinodal nerves of the working myocardium. The
changes in coronary artery innervation were usually re-
lated to the severity of stenosis due to fibrous plaque;
desympathization of the vessels and the adjoining myo-
cardial zone was also found in cases with 50% or greater
occlusion of the lumen.
The bulk ofchromaffinocytes were depleted and weakly
Few studies have been conducted on the state of the nervous
system in cases of sudden cardiac death. Some studies of
the heart's nerve apparatus in myocardial infarction were
performed in the 1950s (l). Among the investigations con-
ducted in the last decade are James' study (2) of the nerve
elements located along the conduction system of the heart
and a study of cardiac innervation (3) using silver salt im-
pregnation methods. Special neurohistochemical studies of
the heart's nerve apparatus have been performed over the
past 8 years at the National Cardiology Research Center,
USSR Academy of Medical Sciences, and at the Kaunas
Medical Institute (4-7).
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luminescent in the adrenal glands of patients with acute
myocardial infarction who died suddenly. In contrast,
chromaffinocytes with moderate and bright luminesc-
ence were prevalent in cases of sudden death with
scarring from previous myocardial infarction and with
alcoholic cardiomyopathy. Ultrastructural and histo-
chemical examinations demonstrated that changes in the
neurons of sympathetic ganglia increased with more se-
vere atherosclerotic lesions of the aorta and with greater
changes in the ves!!els supplying the ganglia.
In experiments on rabbits and dogs, both coronltry
artery ligation and electrostimulation produced cardiac
fibrillation followed by a local increase in luminescence
intensity of the myocardial nerve plexuses when their
density remained high. Chemoreceptors located along
the coronary vessels and pulmonary artery in dogs in-
cluded small cells with bright 8uorescence and adrener-
gic nerve fibers.
(J Am Coli Cardiol1986;8:55A-64A)
Methods
Myocardial innervation. The density of adrenergic nerve
plexuses of the myocardium was studied in 124 cases of
sudden death; 51 of these cases (accidental deaths) served
as controls. Quantitative neurohistochemical analysis was
performed. Catecholamines were determined histochemi-
cally by incubating sections in a 2% glyoxylic acid solution.
The densities of the adrenergic nerve plexuses in the heart
and vessels were studied by a point planimetric method (6).
The state ofthe nerve plexuses ofthe heart was compared
in early autopsies ofdifferent groups ofsudden death cases.
The following four groups were distinguished according to
pathoanatomic diagnosis: a) sudden cardiac death without
acute and old myocardial infarctions, b) sudden cardiac
death with acute myocardial infarction, c) sudden cardiac
death with old myocardial infarction, and d) sudden cardiac
death with alcoholic cardiomyopathy.
To study the changes in myocardial innervation in sudden
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cardiac death in more detail, the ultrastructure of the sino-
atrial zone was examined in parallel with the neurohisto-
chemical analysis of the myocardium. The working peri-
nodal myocardium of the right atrium was also studied in
seven cases of sudden cardiac death and in four of the control
cases. Autopsy material was obtained no later than 3 hours
after death.
Innervation of the sinoatrial zone was studied in the
hearts of 10 intact mature male rats as an additional control.
Using the point method, we examined separately a volume
portion of nonmyelinated and myelinated nerve fibers, in-
cluding their terminals and lemmocytes, in the conducting
and working myocardium. The procedure for preparing the
material for light and electron microscopic study has been
described elsewhere (8).
Coronary innervation. In addition to studying myo-
cardial innervation, the nerve plexuses of the coronary ves-
sels were investigated in 40 cases of sudden cardiac death
by quantitative, neurohistochemical studies of longitudinal
and transverse sections of the coronary vessels. Sections of
the left circumflex and left anterior descending coronary
arteries were examined. The degree of vascular atheroscle-
rosis was evaluated by measuring occlusion of the lumens.
Accordingly, the material was divided into a) cases with at
least 50% stenosis of the coronary artery lumen, and b)
cases without significant stenosis of the lumen. The density
of the adrenergic plexuses of unaffected arteries was con-
ditionally counted as 100%.
Stellate ganglia. Ultrastructural study of the cervico-
thoracic (stellate) sympathetic nerve nodes was performed
in 48 cases of sudden cardiac death and in 12 victims of
accidents (control cases). Samples were taken no later than
3 hours after death. One part of the ganglion that was re-
moved was fixed for electron microscopy and the other part
was placed in dry ice for a study of the concentrations of
catecholamines.
Adrenal glands. Seventy-five adrenal glands were ob-
tained from early autopsies (up to 3 hours after death) of
victims of sudden death aged 25 to 65 years. The adrenal
glands were weighed and two portions were cut from the
central part of the gland. One portion was fixed by Wood's
method and the other portion was frozen with dry ice;
25 f.L thick sections were sliced in the cryostat at - 20°C.
A histofluorescent method, using 2% glyoxylic acid solu-
tion, was employed to detect structures containing cate-
cholamines in the adrenal medulla. The sections were ex-
amined with luminescent microscopy using a Lumam-I-3.
Results
Autopsy Data
Myocardial adrenergic nerve plexuses. Table I shows
that the greatest decrease in the density of adrenergic nerve
plexuses is observed in cases of sudden death caused by
acute myocardial infarction. The sharp depletion of media-
tors in the nerve plexus occurs not only in the ischemic
zone, but also in the so-called intact myocardial zones (7).
Our observations show that the density of adrenergic nerve
plexuses in the myocardium increases as postinfarction car-
diosclerosis develops.
In cases of alcoholic cardiomyopathy, the density of ad-
renergic nerve plexuses was low in the entire myocardium,
suggesting that the main mediator, noradrenalin, was de-
pleted. For cases of sudden death without acute and old
infarction, the mean densities were also lower than in the
normal myocardium (Fig. 1), but the mosaic phenomenon
of their lesions was distinctly evident. Some cases showed
higher densities of adrenergic nerve plexuses in the pre-
served foci of innervation in the myocardium, which was
observed for the first time in our studies as compared with
control material.
Sinoatrial zone and conduction system. Electron mi-
croscopic study of the sinoatrial zone (Fig. 2) in the heart
of sudden death victims revealed both preserved and altered
nerve fibers in the sinus node and between the adjoining
fibers of the working myocardium. A light form of nerve
fiber destruction was observed with axoplasma edema and
Table 1. Densities of Adrenergic Nerve Plexuses in Hearts of 73 Individuals Who Died
Suddenly Classified by Pathoanatomic Groups (in % of normal value)
Sudden Cardiac Death Groups
Heart Sections
Right atrium
Left atrium
Right ventricle
Left ventricle
I
Without Acute
and Old Myocardial
Infarction
(n '" 33)
33.4 ± 2.9
5.5 ± 0.7
9.6 ± 0.9
0.4 ± 0.1
2
Acute
Myocardial
Infarction
(n '" 4)
II.8 ± 3.5
1.6 ± 1.1
o
o
3
Old
Myocardial
Infarction
(n '" 30)
27.8 ± 3.8
6.1 ± 0.9
7.5 ± I.7
0.57 ± 0.1
4
Alcoholic
Cardiomyopathy
(n '" 6)
11.0 ± 2.8
0.4 ± 0.2
0.4 ± 0.1
0.4 ± 0.1
n '" Number of cases examined.
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Figure 1. Adrenergic nerve plexuses in the left ventricular myo-
cardium in sudden cardiac death. A, Man aged 30 years (control).
B, Man aged 32 years with ischemic heart disease who died sud-
denly. Incubation in 2% glyoxylic acid.
fragmentation of the microtubules and filaments (Fig. 3A);
a dark form of destruction was also observed and was marked
by increased axoplasma osmiophiles and, in some cases,
granular breakdown (Fig. 3B).
Quantitative analysis of the nerve elements demonstrated
that, in most cases, the sinus node in human myocardium
is two to four times richer in innervation than is the working
perinodal myocardium; this difference decreases with ad-
vancing age. Quantitative ultrastructural study of the in-
nervation of the sinoatrial areas showed that the decrease
in nerve plexus density with age occurs much more inten-
sively in the conducting myocardium than in the working
myocardium.
The increase with age of denervation related changes in
the conduction system has been traced in both early post-
mortem material from cases of sudden cardiac death and in
postmortem material from control subjects. No significant
differences were found among the groups in the degree of
impairment of the nerve structures, possibly because the
control group consisted of cases of death from various ex-
tracardiac causes (brain hemorrhage, cranial trauma, hem-
orrhage into the gastrointestinal tract and pneumonia).
Electron microscopic studies showed that the vesicular
content was diminished in a number of nerve fibers; this
finding has been described previously for the working myo-
cardium (5) and is consistent with neurohistochemical find-
ings.
Comparative studies of the quantitative ultrastructural
data from control rats established not only species-specific
differences (the density of nerve plexuses in the sinoatrial
region was three to six times as high as in humans), but
also showed that changes in nerve fibers in the region ex-
amined were not the result of postmortem autolysis but had
arisen during life. In general, ultrastructural analysis showed
that the lesions in nerve plexuses in cases of sudden cardiac
death were more pronounced in the sinus node myocardium
than in the perinodal working myocardium of the right atrium.
Coronary nerve plexuses. The cholinergic and adre-
nergic nerve plexuses of the coronary arteries are known to
be located predominantly in the adventitia and on the surface
of the tunica media (l ,5,7). Morphometric analysis showed
that, in cases of severe stenosis, the density of adrenergic
nerve plexuses in the surface layers of the coronary artery
adventitia was 1.4 to 1.8 times lower than in the unaffected
portions of the arteries, while the density was two times
lower in the deeper adventitial layers (p < 0.001) (Fig. 4,
Table 2). Some scientists believe that decreased density of
adrenergic plexuses in coronary artery stenosis is linked with
atrophy of their media, which occurs in atherosclerosis. Our
findings indicate perivasal neurotomy and denervation al-
terations of the adjoining myocardial sites in atherosclerosis,
which is in agreement with the data of Stropus reported by
Shvalev et al. (5).
Sympathetic nerve ganglia. A study of the heart's in-
nervation would be incomplete without examining the other
components of the sympathoadrenal system (9) and, thus,
special attention was paid to the sympathetic nerve ganglia
and adrenal medulla. Investigation of the sympathetic gan-
glion in sudden cardiac death was initiated earlier by Shvalev
et al. (6), who found significant changes in neurons, parts
of which were degenerated and replaced by residual nodes.
In the past few years, additional complex studies of cer-
vicothoracic (stellate) nerve ganglia in sudden death have
been performed using morphometry and electron micros-
copy. Considerable dystrophic changes in the neurons of
the ganglia, as well as sclerosis of the intranodal vessels,
were detected. In some cases, accumulation of round cel-
lular elements (lymphocytes and histiocytes) was observed
throughout the vessels and stroma of the ganglia (Fig. 5).
In victims of sudden death over 40 years old, there was
a significant reduction (by 7 to 11 %) of nerve cells in the
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Figure 2. Intact nerve terminals containing various synaptic ves-
icles in the sinoatrial zone of the heart of a man aged 49 years.
A, Various types of synaptic vesicles in the sinus node terminal.
B, Efferent nerve terminals (T) near a working myocyte (WM).
cervicothoracic sympathetic node in comparison with find-
ings in the matched control groups. A direct correlation was
found between the amount and state of the ganglionic neu-
rons and the severity of the neural lesions of the aorta and
coronary arteries. The ratio of large to small neurons in
human stellate ganglia in cases of sudden cardiac death was
altered (l.5: I as compared with the controls). Histoflu-
orescence study of human sympathetic nodes in the patho-
logic processes mentioned earlier showed a decrease in the
amount of catecholamines in the pericardium and the dis-
appearance of catecholamines in some neurons.
Ultrastructural study of the stellate ganglionic neurons
in cases of sudden cardiac death revealed two types of
change in mitochondria. In addition to routine swelling and
destruction of the cristae, we observed changed mitochon-
dria in which some electron-dense osmiophil bodies were
accumulated in the matrix. Stereometric analysis of electron
microscopic data from cases of sudden cardiac death re-
vealed a significant increase (by 40%) in volume of the
mitochondrial fraction, an increase (by 44%) in mean area
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and an increase (by 27%) in the density of surface mito-
chondria, as compared with data in the control group.
Large amounts of lysosomes and lipofuscin stores were
found in the sympathetic ganglia in the perikaryon of neu-
rons (Fig. 6). Afferent terminals filled with fine mitochon-
dria and invaginated in the sympathetic neuron bodies were
recently found for the first time. Perfect preservation of
mitochondria in the demonstrable receptor terminal is new
evidence that the changes found in mitochondria of the
sympathetic stellate ganglia in cases of sudden cardiac death
occur when the individual is alive.
The disturbances described in the structure of sympa-
Figure 3. Nerve tenninal destruction in the sinoatrial zone of a
man aged 55 years. A, Light fonn of nonmyeiinated nerve fiber
destruction. B, Dark fonn of nonmyelinated nerve fiber destruc-
tion.
thetic ganglionic neurons in cases of sudden cardiac death
enable us to understand the phenomenon of mosaic heart
desympathization in this event. Some scientists believe that
focal depletion of catecholamines in the adrenergic nerve
terminals of the myocardium and the vessels is due to changes
occurring in the cervicothoracic sympathetic ganglia. At the
same time, attention should be drawn to the fact that neu-
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Figure 5. A, Round cell infiltrate through the blood vessel in the
cervicothoracic sympathetic nerve ganglion of a 58 year old man
who died suddenly. Nissl staining. B, Lymphocyte and histiocyte
accumulations among groups of nerve cells in the cervicothoracic
sympathetic node of a 54 year old man who died suddenly. Nissl
staining.
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Figure 4. Adrenergic innervation of the deep layer of the adven-
titia of the left anterior descending coronary artery in a man aged
48 years who had ischemic heart disease and died suddenly. A,
Unaffected coronary artery. B, Atherosclerotic coronary artery.
Incubation in 2% glyoxylic acid.
ronal axons are damaged in sudden cardiac death to a greater
degree, whereas many neuronal bodies are preserved in the
sympathetic ganglia even in older age groups. However,
cardiac desympathization is pronounced in cases of marked
atherosclerotic lesions of the aorta and coronary arteries.
Adrenal medulla. In addition to a study of the auto-
nomic nerve ganglia in cases of sudden cardiac death, an
analysis of the adrenal medulla was performed in which one
of the important hormonal components of the sympathoad-
Table 2. Mean Density (in %) of Adrenergic Nerve Plexuses in Coronary Arteries in
Sudden Cardiac Death
Densities of AdrenergIc Nerve Plexuses of the Adventitia
Artenes Surface Layer Deep Layer
Left circumflex artery
Without stenosis
Stenosis > 50%
Left anterior descending artery
Without stenosis
Stenosis > 50%
0.36 ± 0.02* (65)t
0.25 ± 0.01 (45)
0.33 ± 0.02 (60)
0.18 ± 0.02 (33)
0.55 ± 0.04 (100)
0.24 ± 0.06 (44)
0.55 ± 0.02 (100)
0.25 ± 0.03 (45)
*Absolute values; tmean values relative to density in deep layers without stenosis.
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Figure 6. Mitochondrial changes and lipofuscin (L)
accumulation in the cervicothoracic sympathetic
ganglion neuron of a 51 year old man with sudden
cardiac death. A receptor terminal is partially in-
vaginated in the neuron body.
renal system was studied. The number of brightly and mod-
erately fluorescent cells in the adrenal medulla averaged
8.6% in cases of sudden cardiac death in the first group (no
myocardial infarction) (Fig. 7A). The remaining part of the
chromaffinocytes was either in the phase of catecholamine
release or presented small cells manifesting no signs of
secretion. As a rule, the cells containing noradrenalin (nor-
epinephrine), the precursor of epinephrine, were detectable,
in addition to the cells producing the main hormone, epi-
nephrine. It may be that some part of the medullary cells
does not complete the synthesis of catecholamines and that
it secretes noradrenalin into the bloodstream.
Differing results were obtainedfrom studying the adrenal
glands ofpatients with myocardial infarction who died sud-
denly. Examination of the adrenal medulla in individuals
with acute myocardial infarction showed that the catechol-
amine content was very low: only 3.5% of the cells were
brightly luminescent and the bulk of chromaffinocytes were
only weakly fluorescent.
In subjects with postinfarction scarring who died sud-
denly, the content of catecholamines in the medulla was
usually high (up to 49.3% of the cells with marked fluo-
rescence), which may reflect a compensatory increase in the
biosynthesis of hormones in the gland during the formation
of the infarct. Support for this assumption can be found in
the increase in size of fluorescent chromaffinocytes. His-
tofluorescent data from studying the adrenal glands in this
group of sudden cardiac death victims correlate with the
discovery of brightly luminescent adrenergic nerve plexuses
in the intact myocardial zones. The histofluorescent data
also agree with the results of a biochemical study (10) of
epinephrine in adrenal tissue, which demonstrated that epi-
nephrine content in patients who died from myocardial in-
farction of long clinical duration was three times higher than
that in patients with acute infarction.
A high content of catecholamines was found in the ad-
renal medulla of sudden death victims who had alcoholic
cardiomyopathy. A specifically intense fluorescence of cate-
cholamines was found in an average of 39.2% of the cells
forming the medulla (Fig. 7B). It is possible that a higher
synthesis of cathecholamines took place in these cases.
As a rule, a moderate amount of catecholamines was
found in the chromaffin tissue of the adrenal glands in sud-
den cardiac death victims with hypertensive disease. Brightly
and moderately fluorescent chromaffinocytes averaged 25.3%
of the medullary cells, and they were usually cells that were
present in the phases of hydration and secretion. The amount
of brightly and moderately fluorescent chromaffinocytes in-
creased twofold, whereas the amount of weakly fluorescent
chromaffinocytes was halved when alcohol was found by
gas chromatography in the blood and urine of those who
died. Such changes in the adrenal chromaffinocyte ratios
suggest that their functional activity might increase with the
consumption of alcohol.
Experimental Data
Experimental preparations. Because fibrillation of the
heart is the major cause of sudden cardiac death, our task
was to determine its possible role in the depletion of ad-
renergic nerve plexuses. The study of nerve plexuses during
cardiac fibrillation is of special interest. Experiments were
performed by inducing fibrillation under nembutal anes-
thesia (35 mg/kg body weight, intravenously) in six mongrel
dogs and in 12 male Chinchilla rabbits weighing 3 to 4 kg
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each. In dogs receiving pulmonary ventilation, fibrillation
was induced by myocardial electrostimulation (l mA of
current) within a cardiac cycle; in the rabbits, the left an-
terior descending coronary artery was also tightly ligated.
The sample was taken at the end of the 4th minute of fi-
brillation. In both dogs and rabbits, the right atria and the
left ventricular posterior walls were examined; the left ven-
tricular anterior wall in the ischemic zone was also studied
in the rabbits.
Control data. Numerous adrenergic nerve plexuses pen-
etrating the myocardium were revealed in the control ani-
mals, In the control rabbits, the density of adrenergic plex-
uses in the atria was counted as 100%; in the left ventricular
posterior and anterior walls this index was 77.58%.
Experimental data. In the experimental animals, the
indexes of the density of the adrenergic plexuses were not
only constant but their brightness usually increased even by
the end of the experiment (at 4 minutes of fibrillation) when
cardiac arrest occurred. In this group of rabbits, the indexes
of terminal densities were as follows: 95% in the atria, 76%
in the left ventricular posterior wall and 53% in the left
ventricular anterior wall, which was subject to ischemia.
Thus, a significant decrease in the density of plexuses (p <
0.05) was found only in the ischemic zone of the left ven-
tricular anterior wall and, in general, the densities of these
plexuses in the intact zone corresponded to the control val-
ues. Similar changes were observed in the canine adrenergic
nerve plexuses after cardiac fibrillation. At the end of the
period of fibrillation, higher densities of myocardial adre-
nergic nerve plexuses were seen, which agreed with those
observed in the control animals, together with an increase
in the intensity of their luminescence.
The high densities of the myocardial adrenergic plexuses
that remain after fibrillation demonstrate great reserve ca-
pacities of the sympathetic nervous system. Some believe
that, by causing the reflex stimulation of the sympathetic
component of the autonomic nervous system, cardiac fi-
brillation results in its higher activity. Thus, mediator de-
pletion in the adrenergic nerve plexuses, which is observed
in sudden cardiac death, does not occur at the moment of
death but, rather, precedes it.
Aortic and coronary chemoreceptors. The new data
described concerning regulatory mechanisms of the nerves
of the heart in sudden cardiac death apply mainly to the
efferent components of the autonomic nervous system. To
study the afferent (receptor) reflexogenic zones (in partic-
ular, a sinocarotid zone [4]), we recently analyzed the aortic
baroreceptor zone and the chemoreceptors of the cardiac
coronary vessels neurohistochemically (2, II).
By studying the aortic receptor zone in sudden cardiac
death, we were able to establish that the changes in its
components were mainly reactive and were manifested by
hypertrophy of the terminal extensions and by the presence
of neuroplasma extension in the preterminals, Small, in-
tensely luminescent cells were observed in the immediate
proximity of the aortic baroreceptor zone.
The coronary chemoreceptors in dogs and humans de-
scribed by James (2) were examined by luminescent mi-
croscopy in our experimental animals. For the first time, in
the receptor formations located throughout the coronary ar-
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Figure 7. A, Low catecholamine content in the adrenal chro-
maffinocytes in sudden cardiac death due to ischemic heart disease
with some myocardial scarring. Incubation in 2% glyoxylic acid.
B, High catecholamine content in the adrenal chromaffinocytes in
sudden cardiac death with alcoholic cardiomyopathy. Incubation
in 2% glyoxylic acid. C, Luminescent chromaffin cells of a che-
moreceptor in the coronary artery of a rabbit. Incubation in 2%
glyoxylic acid.
~~
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teries and the pulmonary artery, we discovered small cells
with a diameter of 14 to 17 IL which were detected by yellow-
green fluorescence (Fig. 7C). Given James' data on the
responses of coronary chemoreceptors to serotonin, one may
conclude that these cells, which are detectable by fluores-
cence microscopy, are a component of the afferent endings
connected with serotonin receptors. Moreover, fine, branch-
ing adrenergic nerve fibers were found between the flu-
orescent cells within the chemoreceptors, indicating that an
efferent (adrenergic) component is also involved in the
chemoreceptors.
Discussion
Involvement of intracardiac nerve plexuses in sudden
cardiac death. In recent years, interest in the role of a
neural factor in the mechanism of sudden cardiac death
(2,3,12-15) has mounted. In general, the changes that occur
in the autonomic innervation of the heart may be considered
one of the leading factors in sudden cardiac death. Because
of the focal abnormalities developing in intracardiac nerve
plexuses, the myocardium appears to become heteromorphic
and a predisposition develops to various arrhythmias, which
are observed in 70% of the patients before sudden cardiac
death. It is also likely that the remaining 30% of the cases
of sudden cardiac death, which are characterized by tachy-
cardia and bradycardia during the terminal period, also in-
volve changes in certain components of the autonomic ner-
vous system (16).
Neurohistochemical study of the nerve apparatus of the
heart suggests that its sympathetic component might be se-
verely affected in sudden cardiac death. The accumulation
of neural mediators in the victims' nerve trunks involved in
the vascular nerve plexuses, combined with typical focal
and lower numbers of adrenergic terminals in the atrial and
ventricular myocardium are new findings. In sudden death,
the catecholamine distributions in the axons mentioned ear-
lier may be one of the causes of a much more pronounced
desympathization in the ventricular myocardium than in the
atria. The changes that occur may also involve lesions of
cervicothoracic sympathetic ganglia.
Sinoatrial zone and conduction system. The data on
innervation of the sinoatrial zone in sudden death cases,
which were obtained by electron microscopic and histo-
chemical methods, indicate that there was a depletion of
nodal adrenergic nerve plexuses. In contrast to the signifi-
cant decrease in the sinus node, there was no significant
decrease in the perinodal working myocardium. Considering
the changes of the adrenergic components that occur mainly
in the conduction system (6), one may deduce that para-
sympathetic nerve plexuses have a great effect on the peri-
nodal working myocardium, especially the sinus node, in
sudden death victims. The failures in nerve effects may
aggravate the condition called sick sinus syndrome. The
higher effects of the parasympathetic component of the auto-
nomic nervous system may also lead to impaired atrial con-
duction and may be an additional factor that contributes to
sudden cardiac death in these patients.
Coronary nerve plexuses. The results of studying coro-
nary heart innervation suggest that the density of adrenergic
nerve plexuses in the arterial walls is closely related to the
degree of stenoses from atherosclerotic lesions. In severe
arterial stenosis, the density of the perivasal adrenergic plex-
uses falls, both in the surface layers and, mainly, in the
deep layers of the adventitia. However, we also found some
60 year old victims of sudden death who had well preserved
adrenergic nerve plexuses in the coronary vessels. In these
cases, the vascular innervation was less subject to changes
in age than the myocardial adrenergic plexuses were.
Conclusions. This comprehensive study of adrenergic
elements in the myocardium and the adrenal glands has
shown that there are similar impairments in catecholamine
content in certain cases of sudden cardiac death. For in-
stance, mediator depletion in the adrenergic plexuses of the
heart is accompanied by depleted chromaffinocytes of the
adrenal medulla in acute myocardial infarction and, in cases
of myocardial infarction with scarring and postinfarction
cardiosclerosis, catecholamine contents are comparatively
higher in the adrenergic plexuses of the heart and the adrenal
glands. At the same time, catecholamine content in alcoholic
cardiomyopathy differs between the heart and the adrenal
glands: although we found mediator decrease in the adre-
nergic plexuses of the heart in this group of sudden death
victims, the luminescence of chromaffinocytes was high in
the adrenal glands. Thus, in cases of sudden death, certain
distinctive patterns exist in the reactions of the most im-
portant components of neurohumoral cardiovascular regu-
lation: the intracardiac adrenergic nerve plexuses and the
adrenal medulla.
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